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(57) Pe¢epaT:

Cnoci6 OTpIi1MaHH51 3a,QaHo'i WOpCTKOCTi o6po611eHli1x pi3aHH51M nOBepxOHb BIi1po6iB i3
ra30TepMiYHIi1MIi1 Hanli111eHIi1MIi1nOKpIi1TT51MIi1xapaKTepIi13yE:TbC51 TIi1M, 1l.I0 06po61151IOTb eTallOHHIi1~
3pa30K, 3HiMalOYIi1 nOKpIi1TT513i 3pa3Ka 3a KillbKicTb npoxO,QiB, 1l.I0 ,QOpiBHIOE:yacTl.ji Bi,Q ,QilleHH51
Bem1YIi1HIi1TOBIl.IIi1HIi1nOKpIi1TT51Ha Bellli1YIi1HYrllli161i1HIi1pi3aHH51, 5lKy BIi161i1palOTbMiHiMallbHO MO>Kl1Ii1BOIO
,Ql151BIi1KOpli1cToByBaHoro npli1 o6po64i 0611a,QHaHH51i KpaTHOIO Bellli1YIi1Hi TOBIl.IIi1HIi1nOKpIi1TT51,niCll51
KO>KHOrOnpoxo,Qy BIi1MiplOlOTb WOpCTKicTb o6po611eHo"i nOBepxHi, nOTiM p03paxoBylOTb Bellli1YIi1HY
npli1nycKy, npli1 3H51TTi5lKOrO6yllO OTpli1MaHOHa~MeHwe 3HayeHH51 WOpCTKOCTio6po611eHo"i nOBepxHi, i
npli1~MalOTb 4e~ npli1nycK ,Ql151o6po6KIi1 nOKpli1TTiB ,QaHo'i TOBIl.IIi1HIi1,,Qalli BIi13HayalOTb 3alle>KHicTb
WOpCTKOCTi o6po611eHo"i nOBepxHi Bi,Q WBIi1,QKOCTipi3aHH51 Ta nO,QaYi Wll51XOM npOBe,QeHH51
,QO,QaTKOBoroCTaH,QapTHoro 6araToepaKTOpHoro eKCnepli1MeHTy 3 o6po6KIi1 pi3aHH51M 3a O,QIi1Hnpoxi,Q
TIi1M>Ke iHcTpyMeHToM i3 rllli161i1HOlOpi3aHH51, 1l.I0,QOpiBHIOE:Bellli1YIi1Hinpli1~H51TOrOnpli1nycKy, 3MiHIOIOYIi1
WBIi1,QKicTb pi3aHH51 Ta nO,Qayy, aHallOriYHOrO eTalloHHoro 3pa3Ka, niCll51 Yoro, ni,QCTaBll51IOYIi1B
OTpli1MaHy 3alle>KHicTb Bellli1YIi1HIi13a,QaHo'i WOpCTKOCTi ~ npli1~H51TIi1XnO,QaYi a60 WBIi1,QKOCTipi3aHH51,
3HaXO,Q51TbBi,QnOBi,QHOWBIi1,QKicTbpi3aHH51 a60 nO,Qayy, ,QOTpIi1MaHH515lKIi1X3a6e3neYIi1Tb OTpIi1MaHH51
3a,QaHo"i WOpCTKOCTi npli1 o6po64i pi3aHH51M 3a O,QIi1Hnpoxi,Q nOBepXOHb BIi1po6iB i3 ra30TepMiYHIi1MIi1
Hanli111eHIi1MIi1nOKpIi1TT51MIi1,QaHo"iTOBIl.IIi1HIi1.



BVlHaxiA HaIle>KVlTb AO raIlY3i MaWVlH06YAYBaHH51i MO>Ke 6yrVl BVlKOpVlCTaHVl~y TeXHOIlOri51x
06p06KVl pi3aHH51M BVlp06iB i3 ra30TepMi4HVlMVl HanVlIleHVlMVl nOKpVlTI51MVl (TVlreIlbHVlMVl,
ra30nOIlYMeHeBVlMVl, eIleKTpoAyroBVlMVl TOll.\O).

BiAOMVl~ cnoci6 OTpVlMaHH513aAaHo"i epOPMVl Ta WOpCTKOCTi BHyrpiwHbo"i nOBepXHi riIlb3Vl
5 4VlIliHApiB ABVlryHiB [1], 3riAHo 5lKOro 3aAaHy WOpCTKicTb OTPVlMYIOTb3a paxyHoK BVlKopVlCTaHH51

eHepri"i Ila3epHoro npOMeH51, n03AOB>KH51WBVlAKicTb nOAa4i 5lKOro i 4aCTOTa 06epTaHH51 riIlb3Vl
onVlcYIOTbC51 BiAnoBiAHVlMVl BVlpa3aMVl. BiH nepeA6a4aE: BVlKopVlCTaHH51Ila3epHo"i yCTaHoBKVl i
epopMyBaHH513aAaHo"i WOpCTKOCTi3a paxyHoK HaBeAeHH51Ila3epHVlM npoMeHeM nOIliB TeMnepaTypVl i
HanpY>KeHb.

10 AIle BKa3aHVl~ cnoci6 A03BOIl51E:OTpVlMyBaTVl 3aAaHy WOpCTKicTb IlVlwe BHyrpiwHbo"i nOBepXHi
riIlb3Vl 4VlIliHApiB ABVlryHiB.

TaKVlM 4VlHOM, y BVl51BIleHOroBiAOMoro cnoc06y i cnoc06y-BVlHaXOAY HeMaE: 36iry npVl3Ha4eHb.
CniBnaAalOTb epYHK4i"i cnoc06iB (OTpVlMaHH513aAaHo"i WOpCTKOCTi), OAHaK, 3a3Ha4eHa epyHK4i51
3aCTOCOBYE:TbC51AO pi3HVlX TVlniB nOBepxOHb. OT>Ke, BKa3aHVl~ cnoci6 He MO>Ke6yrVl 06paHVl~ 5lK

15 aHaIlor cnoc06y-BVlHaxOAY.
B OCHOBy BVlHaxoAY nOCTaBIleHa 3aAa4a cTBOpeHH51cnoc06y oTpVlMaHH513aAaHo"i WOpCTKOCTi

06p06IleHVlx pi3aHH51MnOBepxoHb BVlp06iB i3 ra30TepMi4HVlMVl HanVlIleHVlMVlnOKpVlTI51MVl.
nOcTaBIleHa 3aAa4a BVlpiwyE:TbC51WIl51XOMToro, ll.\0 06p06Il51IOTb eTaIloHHVl~ 3pa30K, 3HiMalO4Vl

nOKpVlTI513i 3pa3Ka 3a KiIlbKicTb npoxOAiB, ll.\0 AOpiBHIOE:4aCT4i BiA AiIleHH51 BeIlVl4VlHVlTOBll.\VlHVl
20 nOKpVlTI51 Ha BeIlVl4VlHY rIlVl6VlHVl pi3aHH51, 5lKy BVl6VlpalOTb MiHiMaIlbHO MO>KIlVlBOIO AIl 51

BVlKOpVlcToByBaHoro npVl 06p064i 06IlaAHaHH51 i KpaTHOIOBeIlVl4VlHi TOBll.\VlHVlnOKpVlTI51,niCIl51KO>KHOrO
npoxoAY BVlMiplOlOTb WOpCTKicTb 06p06IleHo"i nOBepXHi, nOTiM p03paxoBylOTb BeIlVl4VlHY npVlnycKy,
npVl 3H51TIi 5lKOro 6yIlO OTpVlMaHO Ha~MeHwe 3Ha4eHH51 WOpCTKOCTi 06p06IleHo"i nOBepXHi, i
npVl~MalOTb 4e~ npVlnycK AIl51 06p06KVl nOKpVlTIiB AaHo"i TOBll.\VlHVl,AaIli BVl3Ha4alOTb 3aIle>KHicTb

25 WOpCTKOCTi 06p06IleHo"i nOBepxHi BiA WBVlAKOCTi pi3aHH51 Ta nOAa4i WIl51XOM npoBeAeHH51
AOAaTKOBOrOcTaHAapTHoro 6araToepaKTOpHOrO eKcnepVlMeHTy 3 06p06KVl pi3aHH51M3a 0AVlH npoxiA
TVlM>KeiHcTpyMeHToM i3 rIlVl6VlHOlOpi3aHH51,ll.\0 AOpiBHIOE:BeIlVl4VlHi npVl~H51TOronpVlnycKy, 3MiHI0104Vl
WBVlAKicTb pi3aHH51 Ta nOAa4Y, aHaIlori4Horo eTaIlOHHoro 3pa3Ka, niCIl51 40ro, niACTaBIl51104Vl B
OTpVlMaHy 3aIle>KHicTb BeIlVl4VlHVl3aAaHo"i WOpCTKOCTi~ npVl~H51TVlXnOAa4i a60 WBVlAKOCTipi3aHH51,

30 3HaXOA51TbBiAnOBiAHo WBVlAKicTb pi3aHH51a60 nOAa4Y, AOTpVlMaHH515lK,WX3a6e3ne4VlTb OTpVlMaHH51
3aAaHo"i WOpCTKOCTinpVl 06p064i pi3aHH51M3a OAVlH npoxiA nOBepxoHb BVlp06iB i3 ra30TepMi4HVlMVl
HanVlIleHVlMVlnOKpVlTI51MVlAaHo"i TOBll.\VlHVl.

BiAOMO, ll.\0 TOBll.\VlHara30TepMi4HVlX HanVlIleHVlX nOKpVlTIiB He nepeBVlll.\YE:2,5 MM [2, c. 21, Ta6Il.
1.5], a Ha~nowVlpeHiwa npaKTVlKa 06p06KVl pi3aHH51M BVlp06iB i3 ra30TepMi4HVlMVl HanVlIleHVlMVl

35 nOKpVlTI51MVl- 4e T04iHH51,CBepAIlYBaHH51, eppe3epyBaHH51, wIliepyBaHH51 TOll.\O 3a AeKiIlbKa npoxoAiB
[3, C 262, Ta6Il. 136].

TaKO>K BiAOMO, ll.\0 nOKa3HVlKVlWOpCTKOCTira30TepMi4HVlX HanVlIleHVlX nOKpVlTIiB no TOBll.\VlHi
3MiHIOIOTbC513 BVlOKpeMIleHH51M TpbOX npowapKiB: BepXHboro - 3 noripweHVlMVl 3Ha4eHH51MVl
nOKa3HVlKiBWOpCTKOCTi;cepeAHboro - 3i cTa6iIlbHVlMVl eKCTpeMaIlbHVlMVl (Ha~IlinWVlMVl) 3Ha4eHH51MVl

40 nOKa3HVlKiBWOpCTKOCTi;HVl>KHbOro- 3 noripweHVlMVl 3Ha4eHH51MVlnOKa3HVlKiBWOpCTKOCTi[4].
OT>Ke, 5lKll.\0 eKcnepVlMeHTaIlbHo BVl3Ha4VlTVlMic4e p03TawyBaHH51 BcepeAVlHi nOKpVlTI51neBHo"i

TOBll.\VlHVlnOBepXHi 3 Ha~IlinWVlM 3Ha4eHH51M nOKa3HVlKa WOpCTKOCTi,TO AaIli MO>KHaepopMyBaTVl
P0604Y nOBepXHIO BVlp06y i3 ra30TepMi4HVlMVl HanVlIleHVlMVlnOKpVlTI51MVlWIl51XOM06p06KVl pi3aHH51M
3a 0AVlH npoxiA. lle MO>KHa P06VlTVl iHcTpyMeHTaMVl 3 P0604010 4aCTVlHOlO 3 nOIliKpVlCTaIli4HVlX

45 HaATBepAVlx MaTepiaIliB, 30KpeMa, KOMn03VlTY 10 i KVl60pVlry, 5lKi A03BOIl51IOTb, 3a6e3ne4YlO4Vl
He06xiAHi nOKa3HVlKVl51KOCTi(30KpeMa, ~ WOpCTKicTb), BVlcoKonpoAYKTVlBHO3Ai~cHIOBaTVl oCTaT04HY
06p06Ky 3 rIlVl6VlHaMVl pi3aHH51, TOTO>KHVlMVlTOBll.\VlHi nOKpVlTIiB [5, C 86]. KpiM 4boro, BapilO104Vl
pe>KVlMVl pi3aHH51 npVl 06p064i, MO>KHa eKcnepVlMeHTaIlbHo BVl3Ha4VlTVlTi WBVlAKicTb i nOAa4Y,
AOTpVlMaHH515lKVlX3a6e3ne4VlTb oTpVlMaHH514iE:"inOBepXHi 3 3aAaHOlO WOpCTKicTIO.

50 TaKVlM 4VlHOM,cnoci6, ll.\0 nponoHyE:TbC51,A03BOIl51E:P0604i nOBepxHi BVlp06iB i3 ra30TepMi4HVlMVl
HanVlIleHVlMVl nOKpVlTI51MVl06p06Il51TVl pi3aHH51M 3a 0AVlH npoxiA i epopMyBaTVl "ix y npowapKY 3i
cTa6iIlbHVlMVl eKcTpeMaIlbHVlMVl (Ha~IlinwVlMVl) 3Ha4eHH51MVlnOKa3HVlKiBWOpCTKOCTi,OTPVlMYlO4VlnpVl
4bOMy 3aAaHe 3Ha4eHH51WOpCTKOCTi.

Cyrb BVlHaxoAY n051CHIOE:TbC51KpeCIleHH51MVl.nepeIliK KpecIleHb:
55 - <t>ir.1. ETaIloHHVl~ 3pa30K i3 ra30TepMi4HVlM HanVlIleHVlM nOKpVlTI51M.

- <t>ir.2. ra30TepMi4He HanVlIleHe nOKpVlTI51TOBll.\VlHOIOh Y nepepi3i: A - npowapoK i3 noripweHVlMVl
3Ha4eHH51MVlnOKa3HVlKiBWOpCTKOCTi;6 - npowapoK 3i cTa6iIlbHVlMVl eKcTpeMaIlbHVlMVl (Ha~IlinwVlMVl)
3Ha4eHH51MVl nOKa3HVlKiB WOpCTKOCTi; B - npowapoK i3 noripweHVlMVl 3Ha4eHH51MVl nOKa3HVlKiB
WOpCTKOCTi.



- <l>ir. 3. CxeMa o6po6K~ eTanOHHoro 3pa3Ka 3 MeTOIO B~3Ha4eHH51 OnT~ManbHOrO np~nYCKY,
3H51TT515lKOro 3a6e3ne4ye: epOpMyBaHH51o6po6neHo"i nOBepXHi 3 HalilIlinwOIO WOpCTKicTIO.

- <l>ir. 4. CxeMa B~MipIOBaHH51 WOpCTKOCTi nocIliAoBHO o6po6IleH~x nOBepxoHb eTaIloHHoro
3pa3Ka 3 MeTOIO B~3Ha4eHH51 OnT~MaIlbHOrO np~nYCKY, 3H51TT515lKOrO 3a6e3ne4ye: epOpMyBaHH51

5 o6po6IleHo"i nOBepXHi 3 HalilIlinwOIO WOpCTKicTIO(B~rIl51A A Ha <l>ir.3).
- <l>ir. 5. CxeMa o6po6K~ pi3aHH51M 3a OA~H npoxiA aHaIlori4Horo eTaIloHHoro 3pa3Ka np~

npoBeAeHHi AOAaTKoBoro cTaHAapTHoro 6araToepaKTOpHOrO eKcnep~MeHTY AIl 51 B~3Ha4eHH51
3aIle>KHOCTiWOpCTKOCTio6po6IleHo"i nOBepxHi BiA WB~AKOCTipi3aHH51Ta nOAa4i.

3a51BIleH~1il cnoci6 oTp~MaHH51 3aAaHo"i WOpCTKOCTio6po6IleH~x pi3aHH51M nOBepxoHb B~po6iB i3
10 ra30TepMi4H~M~ Han~IleH~M~ nOKp~TT51M~(p0604~X nOBepXOHb) B~KOHYIOTbY TaKilil nocIliAoBHocTi.

1. ETaIloHH~1il 3pa30K (<l>ir. 1) i3 TOBl1I~HOIOnOKp~TT51h (<l>ir.2) o6po6Il51IOTb 3riAHo cxeM~ (epir. 3),
3HiMa104~ nOKp~TT513i 3pa3Ka 3a KiIlbKicTb npoxoAiB N, 11I0AOpiBHIOe: 4acTl.\i BiA AiIleHH51 BeIl~4~H~
TOBl1I~H~ nOKp~TT51Ha BeIl~4~HY rIl~6~H~ pi3aHH51 t, 5lKY B~6~paIOTb MiHiMaIlbHo MO>KI1~BOIOAIl5l
B~KOP~cToBYBaHoro np~ o6po64i o6IlaAHaHH51 i KpaTHolO BeIl~4~Hi TOBl1I~H~ nOKp~TT51.

15 2. niCIl51 KO>KHOrOnpoxoAY B~MiplOIOTb WOpCTKicTb Ra1' Ra2' Ra3, ... , RaN (<l>ir. 3, 4) nocIliAoBHO
o6po6IleH~x nOBepxoHb eTaIlOHHoro 3pa3Ka.

3. P03paxoBYIOTb BeIl~4~HY np~nycKY Z, np~ 3H51TTi5lKOro 6YIlO oTp~MaHo HalilMeHwe 3Ha4eHH51
WOpCTKOCTio6po6IleHo"i nOBepxHi.

4. np~IilMalOTb 4elil np~nycK AIl5l o6po6K~ nOKp~TTiB AaHo"i TOBl1I~H~.
20 5. B~3Ha4a1OTb 3aIle>KHicTb WOpCTKOCTio6po6IleHo"i nOBepxHi BiA WB~AKOCTi pi3aHH51 Ta nOAa4i

WIl51XOM npoBeAeHH51 AOAaTKOBoro cTaHAapTHoro 6araToepaKTOpHoro eKcnep~MeHTY 3 o6po6K~
pi3aHH51M 3a OA~H npoxiA T~M >Ke iHcTPYMeHToM i3 rIl~6~HOIO pi3aHH51 t1, 11I0 AOpiBHIOe: BeIl~4~Hi
np~IilH51Toro np~nycKY, 3MiH10104~ WB~AKicTb pi3aHH51 V Ta nOAa4Y S, aHaIlori4Horo eTaIlOHHoro
3pa3Ka (epir. 5).

25 6. niACTaBIl51104~ B oTp~MaHY 3aIle>KHicTb BeIl~4~H~ 3aAaHo"i WOpCTKOCTiIil np~IilH51T~XnOAa4i a60
WB~AKOCTi pi3aHH51, 3HaXOA51Tb BiAnoBiAHo WB~AKicTb pi3aHH51 a60 nOAa4Y, AOTp~MaHH51 5lK~X
3a6e3ne4~Tb oTp~MaHH51 3aAaHo"i WOpCTKOCTi np~ o6po64i pi3aHH51M 3a OA~H npoxiA nOBepxoHb
B~po6iB i3 ra30TepMi4H~M~ Han~IleH~M~ nOKp~TT51M~AaHo"i TOBl1I~H~.

Q

np~KIlaA
30 B~rOTOBIl51IOTb eTaIloHH~1il 3pa30K 045 MM i3 ra30noIlYMeHeB~M Han~IleH~M nOKp~TT51M i3

nopowKY nr-12H-01 (TY 48-4206-158-82, BAT "Tope3TBepAocnIlaB", M. Tope3 AOHe4bKo"i 06Il.).
TOBl1I~Ha nOKp~TT51 h=1,5 MM. TeXHi4H~M~ B~MoraM~ 3aAaHO WOpCTKiCTb o6po6IleHo"i nOBepXHi
Ra=1,O MKM. np~IItMalOTb MiHiMaIlbHY rIl~6~HY pi3aHH51t=0,1 MM AIl5l o6po6K~ pi3aHH51MnOKp~TT513a
KiIlbKicTb npoxoAiB N. B~3Ha4a1OTb N AiIleHH51M BeIl~4~H~ TOBl1I~H~ nOKp~TT51 h Ha BeIl~4~HY

35 rIl~6~H~ pi3aHH51t:
N=hft=1,5fO,1 =15 (npoxoAiB).
Ha BepcTaTi MOA. 16K20<l>3 nocIliAoBHO (3a 15 npoxoAiB) Ha pe>K~MaX pi3aHH51 V=1,5 Mfc, S=0,1

MMfo6 (AaHi pe>K~M~ peKoMeHAoBaHi H~3KOIO AOCIliA>KeHb 30KpeMa, [6, C. 155-182, 427-440])
3HiMalOTb nOKp~TT51pi34eM i3 MexaHi4H~M KpinIleHH51M KPYrIlo"i nIlaCT~H~ 07x3,18 MM i3 HaATBepAoro

40 MaTepiaIlY Ha OCHOBiKy6i4Horo HiTP~AY 60PY - K~6op~TY - 3 reOMeTp~4H~M~ napaMeTpaM~ pi3aIlbHo"i
4aCT~H~: 3aAHilil KYTa = 6°, nepeAHilil KYTy = - 6° (iHcTPYMeHT i Iiloro reoMeTp~4Hi napaMeTp~ TaKO>K
B~6paHi 3riAHo peKoMeHAa4ilil B~l1Ie3raAaH~x AOCIliA>KeHb). niCIl51 KO>KHOrO3 15 npoxoAiB B~MiplOIOTb
WOpCTKicTb o6po6IleHo"i nOBepxHi. AaHi 3aHOC51TbAO Ta6Il. 1

Ra15
1,24

HalilMeHwa WOpCTKicTb cnocTepirae:TbC51 niCIl51 7-ro npoxoAY. TOMY AIl 51 o6po6K~
ra30noIlYMeHeBoro Han~IleHoro nOKp~TT51nr-12H-01 TOBl1I~HOIO1,5 MM np~IilMalOTb np~nycK Z = 0,7
MM.

npOBOA51Tb, 3MiH10104~ WB~AKicTb pi3aHH51 Ta nOAa4Y Y Me>KaX V =(1,32-2,44) Mfc; S =(0,04-
50 O,16)MMfo6, AOAaTKOB~1ilcTaHAapTH~1il 6araToepaKTOpH~1il eKcnep~MeHT i3 o6po6K~ pi3aHH51M3a OA~H

npoxiA T~M >Ke iHCTPYMeHTOM i3 rIl~6~HOIO pi3aHH51 t1=Z=O,7 MM aHaIlori4Horo eTaIloHHoro 3pa3Ka
AIl5l B~3Ha4eHH513aIle>KHOCTiRa=f(V, S).



NQn/n MaTpli1l.1s:lnnaHysaHHs:l P0604a MaTpli1l.1s:l T1 = Z, MM Ra,MKM
X1 X2 V, M/c 8, MM/o6

1 - - 1,48 0,06 0,64
2 + - 2,28 0,06 0,55
3 - + 1,48 0,14 1,25
4 + + 2,28 0,14 1,15
5 0 +1,41 1,88 0,16 0,7 1,25
6 0 -1,41 1,88 0,04 0,52
7 +1,41 0 2,44 0,10 0,92
8 -1,41 0 1,32 0,10 1,12
9 0 0 1,88 0,10 1,02

Pe3ynbTaToM AaHoro eKcnepli1MeHTy e 3ane>KHicTb:
5 Ra=0,9608-6,0281 x 10,4 X V1,5+0,1996 X VO,9x81,2_58,4467x 82,6. (1)

niACTaSns:l1041i1S (1) 3aAaHi TeXHi4HIi1MIi1SIi1MOraMIi1Senli141i1HIi1WOpCTKOCTinosepxHi Ra=1,0 MKM i
npli1l!1Hs:lTo"inOAa4i 8=0,08 MM/o6, SIi13Ha4alOTb WSIi1AKicTb pi3aHHs:l V. lIs:l WSIi1AKicTb pi3aHHs:l V=0,72
M/c. lJ.oTpli1MaHHs:l fi npli1 o6po6l.1i pi3aHHs:lM 3a 0AIi1H npoxiA i3 t1=Z=0,7 MM sIi1po6is i3
ra30nonYMeHesIi1MIi1 Hanli1neHIi1MIi1 nOKpIi1TIs:lMIi1 3 nopowKy nr-12H-01 TOSll.Ili1HOIO h=1,5 MM

10 3a6e3ne41i1Tb OTpIi1MaHHs:l3aAaHO'i TeXHi4HIi1MIi1SIi1MOraMIi1WOpCTKOCTio6po6neHo'i nosepxHi Ra=1,0
MKM.

lJ.>Kepena iHepOpMal.li'i:
1. lJ.eKnapal.lil!lHli11!1naTeHT YKpa'iHIi1 Ha KOpli1CHy MOAenb NQ45791, MnK: F163 1/00. Cnoci6

OTpIi1MaHHs:l3aAaHo'i epOPMIi1Ta WOpCTKOCTiSHYTPiwHbo"i nosepxHi rinb31i1 l.Ili1niHApis ASli1ryHis 1 AB.
15 AyniH, C.B. nIi1CeHKO,IJ..B. rony6 Ta iH.; 3as:lSHIi1Ki SnaCHIi1KnaTeHTy Ktr>osOrpaACbKIi1I!1Hal.lioHanbHli11!1

TeXHi4HIi11!1yHisepCIi1TeT. - NQu200906134; 3as:lSn. 15.06.2009; ony6n. 25.11.2009. - 51On. NQ22.
2. nli1nli1neHKOa.M. Bi6pal.lil!lHa o6po6Ka ra30TepMi4HIi1X nOKpli1TIis. - YepKaCIi1: Cis:l4, 2000. - 203 C
3. BOnOSIi1KE.n. CnpaS04HIi1K no SOCCTaHOSneHli11OAeTanel!l. - M: Konoc, 1981. - 351 c.
4. naTeHT YKpa'iHIi1 95566, MnK: B23B 1/00. Cnoci6 SIi13Ha4eHHs:lOnTli1ManbHOro npli1nycKy Ha

20 MexaHi4Hy o6po6Ky SIi1po6is 3 ra30TepMi4HIi1MIi1 nOKpIi1TIs:lMIi11 n.r. nonOHCbKIi1I!1,M.n. Kpas4eHKo, aT.
nOweHKos, H.C. MaWOSel.lb; 3as:lSHIi1K i SnaCHIi1K naTeHTy )f(,lJ.TY. - NQ a201006199; 3as:lSn.
21.05.2010; ony6n. 10.08.2011. - 51On. NQ 15.

5. ne3SIi11!1Hbll!l Ii1HcTpyMeHT 1i13 csepxTsepAblx MaTepli1anos: Cnpas. 1 H.n.BIi1HHIi1KOS,
A.V1.rpa64eHKo, 3.V1. rpli1l.1eHKOIi1Ap.; nOA o6ll.1. peA. aKaA. AH YCCP H.B. HOSIi1KOsa. - K.: T3XHIi1Ka,

25 1988. - 118 c.
6. XapnaMos IO.A, 5YAarbs:lHl.I H.A aCHOSbl TeXHOnOrli11i1SOCCTaHOSneHIi1s:lIi1 ynpo4HeHIi1s:l

AeTanel!l MaWIi1H: Y4e6. noco6. S 2 T. - nyraHcK: V13A-SOBOCT04HO-yKp. Hal.l1i10H.yH-Ta Ii1M. B. lJ.ans:l,
2003. - T. 2. - 480 c.

Cnoci6 OTpIi1MaHHs:l 3aAaHo"i WOpCTKOCTi o6po6neHIi1x pi3aHHs:lM nosepxoHb sIi1po6is i3
ra30TepMi4HIi1MIi1 Hanli1neHIi1MIi1nOKpIi1TIs:lMIi1,s:lKIi1I!1xapaKTepli13yeTbCs:l TIi1M,ll.I0 o6po6ns:lIOTb eTanOHHli11!1
3pa30K, 3HiMalO41i1 nOKpIi1TIs:l 3i 3pa3Ka 3a KinbKicTb npoxoAis, ll.IO AopisHlOe 4aCTl.Ii siA AineHHs:l

35 Senli141i1HIi1TOSll.Ili1HIi1nOKpIi1TIs:lHa senli141i1HYrnli161i1HIi1pi3aHHs:l, s:lKySIi161i1palOTbMiHiManbHo MO>KnIi1S01O
gns:l SIi1KOpli1cTosysaHoro npli1 06po6l.1i o6naAHaHHs:l i KpaTHolO Senli141i1HiTOSll.Ili1HIi1nOKpIi1TIs:l, nicns:l
KO>KHOronpoxoAY SIi1MiplOlOTb WOpCTKicTb o6po6neHo"i nosepxHi, nOTiM p03paxosYlOTb senli141i1HY
npli1nYCKY,npli1 3Hs:lTIi s:lKOrO6yno OTpli1MaHOHal!lMeHWe 3Ha4eHHs:l WOpCTKOCTio6po6neHo"i nosepxHi, i
npli1l!1MalOTb l.Iel!l npli1nycK gns:l o6po6KIi1 nOKpli1TIis AaHo"i TOSll.IIi1HIi1,Aani SIi13Ha4alOTb 3ane>KHicTb

40 WOpCTKOCTi o6po6neHo'i nosepxHi siA WSIi1AKOCTi pi3aHHs:l Ta nOAa4i Wns:lXOM npOSeAeHHs:l
AOAaTKOSOro CTaHAapTHoro 6araToepaKTOpHoro eKcnepli1MeHTy 3 o6po6KIi1 pi3aHHs:lM 3a 0AIi1H npoxiA
TIi1M>KeiHcTpyMeHToM i3 rnli161i1HOlOpi3aHHs:l, ll.I0 AopisHlOe Senli141i1Hinpli1l!1Hs:lToronpli1nycKy, 3MiHI01041i1
WSIi1AKicTb pi3aHHs:l Ta nOAa4Y, aHanori4Horo eTanoHHoro 3pa3Ka, nicns:l 4oro, niACTaSns:l1041i1S
oTpli1MaHy 3ane>KHicTb Senli141i1HIi13aAaHo"i WOpCTKOCTiI!I npIi1I!1Hs:lTIi1XnOAa4i a60 WSIi1AKOCTipi3aHHs:l,

45 3HaXOAs:lTb siAnosiAHO WSIi1AKicTb pi3aHHs:l a60 nOAa4Y, AOTpIi1MaHHs:ls:lKIi1X3a6e3ne41i1Tb OTpIi1MaHHs:l
3aAaHo"i WOpCTKOCTinpli1 06po6l.1i pi3aHHs:lM 3a 0AIi1H npoxiA nosepxoHb sIi1po6is i3 ra30TepMi4HIi1MIi1
Hanli1neHIi1MIi1nOKpIi1TIs:lMIi1AaHo"i TOSll.IIi1HIi1.
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